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WHAT IS CLAIMED IS: 

1 . An isolated infectious human-bovine chimeric parainfluenza virus 
(PIV) comprising a major nucleocapsid (N) protein, a nucleocapsid phosphoprotein (P), a 
large polymerase protein (L), and a partial or complete PIV background genome or 
antigenome of a human PIV (HPIV) or bovine PIV (BPIV) combined with one or more 

5 heterologous gene(s) or genome segments) of a different PIV to form a human-bovine 
chimeric PIV genome or antigenome. 

2. The chimeric PIV of claim 1 , wherein said one or more 
heterologous gene(s) or genome segments) encodes one or more PIV N, P, C, D, V, M, 
F, HN and/or L protein(s) or fragment(s) thereof. 

10 3. The chimeric PIV of claim 1, wherein said one or more 

heterologous gene(s) or genome segments) encodes a complete open reading frame 
(ORF) of one or more PIV N, P, C, D, V, M, F, HN and/or L protein(s). 

4. The chimeric PIV of claim 1 , wherein said one or more 
heterologous gene(s) or genome segments) includes a heterologous regulatory element 

15 comprising an extragenic 3' leader or 5' trailer region, a gene-start signal, gene-end 
signal, RNA editing site, encapsidation signal, intergenic region, or 3' or 5' non-coding 
region. 

5. The chimeric PIV of claim 1 , wherein said background genome or 
antigenome incorporates a heterologous genome segment integrated with the background 

20 genome or antigenome to form a chimeric gene. 

6. The chimeric PIV of claim 5, wherein said chimeric genome or 
antigenome encodes a chimeric glycoprotein. 

7. The chimeric PIV of claim 1 , wherein a heterologous gene or 
genome segment is substituted for a counterpart gene or genome segment in a partial PIV 

25 background genome or antigenome. 

8. The chimeric PIV of claim 1 , wherein a heterologous gene or 
genome segment is added adjacent to or within a noncoding region of the partial or 
complete PIV background genome or antigenome. 
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9. The chimeric PIV of claim 1 , wherein a heterologous gene or 
genome segment is added or substituted at a position corresponding to a wild-type gene 
order position of a counterpart gene or genome segment within the partial or complete 
PIV background genome or antigenome. 

5 1 0. The chimeric PIV of claim 1 , wherein a heterologous gene or 

genome segment is added or substituted at a position that is more promoter-proximal or 
promoter-distal compared to a wild-type gene order position of a counterpart gene or 
genome segment within the partial or complete PIV background genome or antigenome. 

1 1 . The chimeric PIV of claim 1 , wherein the chimeric genome or 

1 0 antigenome comprises a partial or complete BPIV background genome or antigenome 
combined with one or more heterologous gene(s) or genome segments) from a human 
PIV. 

12. The chimeric PIV of claim 1 1 , wherein one or more HPIV 
glycoprotein genes selected from HN and F, or one or more genome segments encoding a 

1 5 cytoplasmic domain, transmembrane domain, ectodomain or immunogenic epitope 

thereof, is/are substituted for one or more counterpart genes or genome segments within 
the BPIV background genome or antigenome. 

13. The chimeric PIV of claim 1 1, wherein one or more HPIV 
glycoprotein genes selected from HN and F is/are substituted to replace one or more 

20 counterpart glycoprotein genes in the BPIV background genome or antigenome. 

14. The chimeric PIV of claim 1 3, wherein both HPIV glycoprotein 
genes HN and F are substituted to replace counterpart HN and F glycoprotein genes in the 
BPIV background genome or antigenome. 

15. The chimeric PIV of claim 13, which is rBPIV3-F H HN H . 

25 1 6. The chimeric PIV of claim 1 1 , wherein the human-bovine chimeric 

PIV genome or antigenome encodes a chimeric glycoprotein having a HPIV glycoprotein 
ectodomain, antigenic determinant or immunogenic epitope. 
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1 7. The chimeric PIV of claim 1 6, wherein the heterologous genome 
segment encodes a glycoprotein ectodomain. 

1 8. The chimeric PIV of claim 1 1 , wherein one or more HPIV 
glycoprotein genes HN and F, or a genome segment encoding a cytoplasmic domain, 

5 transmembrane domain, ectodomain or immunogenic epitope thereof is added to or 
incorporated within a BPIV background genome or antigenome. 

1 9. The chimeric PIV of claim 1 1 , wherein the chimeric genome or 
antigenome is further modified by addition or substitution of one or more additional 
heterologous gene(s) or genome segments) from a human PIV within the partial or 

1 0 complete bovine background genome or antigenome to increase genetic stability or alter 
attenuation, reactogenicity or growth in culture of the chimeric virus. 

20. The chimeric PIV of claim 1, wherein the chimeric genome or 
antigenome comprises a partial or complete human PIV background genome or 
antigenome combined with one or more heterologous genes or genome segments from a 

15 bovine PIV. 

2 1 . The chimeric PIV of claim 20, wherein the heterologous gene or 
genome segment encodes a bovine PIV3 N protein. 

22. The chimeric PIV of claim 20, wherein a bovine PIV3 N open 
reading frame (ORF) is substituted for a human PIV3 N ORF in the chimeric genome or 

20 antigenome. 

23. The chimeric PIV of claim 22, which is rHPIV3-N B . 

24. The chimeric PIV of claim 1 , wherein the genome or antigenome is 
further modified by introduction of one or more attenuating mutations identified in a 
biologically derived mutant PIV or other mutant nonsegmented negative stranded RNA 

25 virus. 

25. The chimeric PIV of claim 24, wherein the genome or antigenome 
incorporates at least one and up to a full complement of attenuating mutations present 
within PIV3 JS cp45. 



93 



PCT/US00/17066 

WO 01/04320 

26 Tted^cPIVofcWmi^^thegenomeoranttgeDome 

V.1 of JS . nucleotide ■***•« a 3' leader *q»enc« of the clnmenc 
Val J „ofJS,anucleo M 45 ofJSc p45, and/or a mutation man 

27 TOe chimericPWof C lato24,»*««»teg™«»«>^e aw ' ne 

28 T te chim«ricPrVofclaim24,v^tl Kg enom.o,a»ti g aoom= 

stranded RNAviius. 

2, Tte(: himeri C PrVofdaim24,«he^^ 8 enon K o,aolig e noma 

codon specifying the mutation. 

«— -. or. change to nnmunogeniciry. 

31 T^ohin^ePrVofolatoSO.^.haaMtionalnucleo.ida 
25 ^on^^ornxK.^PIVN.P.C.aV.M.F.HN^oaLgana^or 

32 The chimeric PIV of claim 30, »herein one o, mora genes of the 

cinmencvirua PNA .dHin. site byaftiinashiflmuO«ion,byami«anonthat 

ablated by a rnuunon in an RNA editing sue, o> « u 



94 



m i« TuuV 7l,u, jf Tiuw jj 

WO 01/04320 PCT/US00/17066 

alters an amino acid specified by an initiation codon, or by introduction of one or more 
stop codons in an open reading frame (ORF) of the gene. 

3 3 . The chimeric PIV of claim 30, wherein a modification is 
introduced in the chimeric genome or antigenome comprising a partial or complete 
5 deletion of one or more C, D and/or V ORF(s) or one or more nucleotide change(s) that 
reduces or ablates expression of said one or more C, D and/or V ORF(s). 

34. The chimeric PIV of claim 30, wherein the chimeric genome or 
antigenome is modified to encode a non-PIV molecule selected from a cytokine, a T- 
lymphocyte helper epitope, a restriction site marker, or a protein of a microbial pathogen 

1 0 capable of eliciting a protective immune response in a mammalian host 

35. The chimeric PIV of claim 1, wherein the bovine-human chimeric 
genome or antigenome comprises a partial or complete PIV vector genome or antigenome 
combined with one or more heterologous genes or genome segments encoding one or 
more antigenic determinants of one or more heterologous pathogens. 

15 36. The chimeric PIV of claim 35, wherein said one or more 

heterologous pathogens is a heterologous PIV and said heterologous gene(s) or genome 
segment(s) encode(s) one or more PIV N, P, C, D, V, M, F, HN and/or L protein(s) or 
fragments) thereof. 

37. The chimeric PIV of claim 35, wherein the vector genome or 
20 antigenome is a partial or complete HPIV genome or antigenome and the heterologous 

gene(s) or genome segment(s) encoding the antigenic determinants) is/are of one or more 
heterologous PIV(s). 

38. The chimeric PIV of claim 37, wherein said one or more 
heterologous PIV(s) is/are selected from HPIV1, HPIV2, or HPIV3. 

25 39. The chimeric PIV of claim 37, wherein the vector genome or 

antigenome is a partial or complete HPIV genome or antigenome and the heterologous 
gene(s) or genome segments) encoding the antigenic determinants) is/are of one or more 
heterologous HPIV(s). 
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47. The chimeric PIV of claim 45, wherein one or more gene(s) or 
genome segment(s) encoding one or more antigenic determinant(s) of HPIV2 is/are added 
to or substituted within the partial or complete BPIV vector genome or antigenome. 

48. The chimeric PIV of claim 45, wherein a plurality of heterologous 
5 genes or genome segments encoding antigenic determinants of multiple HPIVs are added 

to or incorporated within the partial or complete BPIV vector genome or antigenome. 

49. The chimeric PIV of claim 35, wherein the vector genome or 
antigenome is a partial or complete HPIV genome or antigenome and the heterologous 
pathogen is selected from measles virus, subgroup A and subgroup B respiratory 

1 0 syncytial viruses, mumps virus, human papilloma viruses, type 1 and type 2 human 

immunodeficiency viruses, herpes simplex viruses, cytomegalovirus, rabies virus, Epstein 
Barr virus, filoviruses, bunyaviruses, flaviviruses, alphaviruses and influenza viruses. 

50. The chimeric PIV of claim 35, wherein the vector genome or 
antigenome is a partial or complete BPIV genome or antigenome and the heterologous 

1 5 pathogen is selected from measles virus, subgroup A and subgroup B respiratory 
syncytial viruses, mumps virus, human papilloma viruses, type 1 and type 2 human 
immunodeficiency viruses, herpes simplex viruses, cytomegalovirus, rabies virus, Epstein 
Barr virus, filoviruses, bunyaviruses, flaviviruses, alphaviruses and influenza viruses. 

5 1 . The chimeric PIV of claim 50, wherein said one or more 

20 heterologous antigenic determinant(s) is/are selected from measles virus HA and F 

proteins, subgroup A or subgroup B respiratory syncytial virus F, G, SH and M2 proteins, 
mumps virus HN and F proteins, human papilloma virus LI protein, type 1 or type 2 
human immunodeficiency virus gpl60 protein, herpes simplex virus and cytomegalovirus 
gB, gC, gD, gE, gG, gH, gl, gj, gK, gL, and gM proteins, rabies virus G protein, Epstein 

25 Barr Virus gp350 protein; filovirus G protein, bunyavirus G protein, Flavivirus E and 
NS1 proteins, and alphavirus E protein, and antigenic domains, fragments and epitopes 
thereof. 

52. The chimeric PIV of claim 5 1 , wherein the heterologous pathogen 
is measles virus and the heterologous antigenic determinants) is/are selected from the 

30 measles virus HA and F proteins and antigenic domains, fragments and epitopes thereof. 
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